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(57) ABSTRACT 

A program creation apparatus creates a program for a micro 
computer that includes an input section, a processor and an 
output section. The apparatus includes a GUI display section 
displaying a plurality of icons, each corresponding to each 
operation of the input section, the processor and the output 
section, and a program creator creating a program according 
to manipulation of the icons by a user. 
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PROGRAM CREATION APPARATUS, 
PROGRAM CREATION METHOD AND 

PROGRAM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a program cre 

ation apparatus, a program creation method and a program, 
and more particularly relates to a program creation apparatus, 
a program creation method and a program that create a pro 
gram executed on a microcomputer. 

2. Description of Related Art 
A microcomputer is integrated into a variety of devices and 

used widely as a controller for controlling the operation of 
each device. 

The microcomputer operates according to a program 
stored in an internal memory to implement various control 
processing. Construction of a system using a microcomputer 
thus requires creation of software for the operation of the 
microcomputer. Development of microcomputer software 
uses programming language such as high-level language that 
includes C and BASIC and assembly language that is more 
like machine language. It is necessary to have a good knowl 
edge of the programming language in order to create a pro 
gram for a microcomputer. However, the programming lan 
guages are a set of words, numerical expression and so on that 
are peculiar to each language, being highly complicated. 
Thus, it takes much time for users to learn the language to 
create a program, which is much of a burden to users. 

Further, a program for a microcomputer is described gen 
erally by manual input by a user, and bugs due to input errors 
such as spelling error and numerical expression or logic 
description error can occur. In order to remove the bugs, it is 
necessary to perform desk debugging or machine debugging 
using software simulator, hardware simulator and so on. The 
construction of a microcomputer system thus takes lots of 
work, which causes a deterioration in the quality of the pro 
gram. 

In order to overcome the above drawbacks, an apparatus 
that inputs a state transition diagram to create a program or an 
apparatus that inputs a ?owchart to create a program have 
been proposed, for example, in Japanese Unexamined Patent 
Publications Nos. 08-63345 and 11-353164. However, the 
program creation apparatus of the related arts are based on the 
assumption that a user has some experience in software devel 
opment, and it is unable to create software unless a user is 
capable of understanding the ?ow of software and creating a 
state transition diagram or a ?owchart. 
As described above, the program creation apparatus of the 

related arts require software knowledge of describing pro 
gram language or understanding the ?ow of program opera 
tion, and it is dif?cult for a user without the knowledge to 
create a program for a microcomputer. 

SUMMARY OF THE INVENTION 

According to an aspect of the present invention, there is 
provided a program creation apparatus for creating a program 
for a microcomputer including an input section inputting an 
input signal, a processor for implementing prescribed pro 
cessing on the input signal, and an output section outputting a 
result of the processing. The program creation apparatus 
includes a graphical user interface (GUI) display section dis 
playing a plurality of GUI components, each corresponding 
to each operation of the input section, the processor and the 
output section, and a program creator creating the program 
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2 
according to manipulation of the plurality of GUI compo 
nents by a user. The program creation apparatus enables the 
creation of a microcomputer program by manipulating the 
GUI components corresponding to the input section, the pro 
cessor and the output section, thus allowing a user without 
knowledge of software to easily create a microcomputer pro 
gram. 

According to another aspect of the present invention, there 
is provided a program creation method of creating a program 
for a microcomputer including an input section inputting an 
input signal, a processor implementing prescribed processing 
on the input signal, and an output section outputting a result of 
the processing. The program creation method includes dis 
playing a plurality of GUI components, each corresponding 
to each operation of the input section, the processor and the 
output section, and creating the program according to 
manipulation of the plurality of GUI components by a user. 
The program creation method enables the creation of a micro 
computer program by manipulating the GUI components cor 
responding to the input section, the processor and the output 
section, thus allowing a user without knowledge of software 
to easily create a microcomputer program. 

According to yet another aspect of the present invention, 
there is provided a computer program product, in a computer 
readable medium, including instructions executed by a com 
puter causing the computer to implement a program creation 
process of creating a program for a microcomputer including 
an input section inputting an input signal, a processor imple 
menting prescribed processing on the input signal, and an 
output section outputting a result of the processing. The pro 
gram creation process includes displaying a plurality of GUI 
components, each corresponding to each operation of the 
input section, the processor and the output section, and cre 
ating the program according to manipulation of the plurality 
of GUI components by a user. The program product enables 
the creation of a microcomputer program by manipulating the 
GUI components corresponding to the input section, the pro 
cessor and the output section, thus allowing a user without 
knowledge of software to easily create a microcomputer pro 
gram. 

The present invention provides a program creation appa 
ratus, a program creation method and a program that allow a 
user without knowledge of software to easily create a pro 
gram for a microcomputer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, advantages and features of the 
present invention will be more apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which: 

FIG. 1 is a view showing the con?guration of a system 
including a program creation apparatus according to an 
embodiment of the invention; 

FIG. 2 is a view showing the con?guration of hardware 
according to an embodiment of the invention; 

FIG. 3 is a block diagram showing the con?guration of a 
program creation apparatus according to an embodiment of 
the invention; 

FIG. 4 is an example of a screen display in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 5 is an example of a screen display in a program 
creation apparatus according to an embodiment of the inven 
tion; 
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FIG. 6 is an example of a screen display in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 7 is an example of a screen display in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 8 is an example of a screen display in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 9 is an example of macro stored in a program creation 
apparatus according to an embodiment of the invention; 

FIG. 10 is a ?owchart showing the operation of a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 11 is an example of a screen display in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 12 is an example of a location ?le stored in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 13 is an example of a source ?le stored in a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIG. 14 is a ?owchart showing the operation of a program 
creation apparatus according to an embodiment of the inven 
tion; 

FIGS. 15A to 15C are examples of compilation table stored 
in a program creation apparatus according to an embodiment 
of the invention; 

FIG. 16 is an example of wiring table stored in a program 
creation apparatus according to an embodiment of the inven 
tion; and 

FIG. 17 is a ?owchart showing the operation of a program 
creation apparatus according to an embodiment of the inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention will be now described herein with reference 
to illustrative embodiments. Those skilled in the art will rec 
ogniZe that many alternative embodiments can be accom 
plished using the teachings of the present invention and that 
the invention is not limited to the embodiments illustrated for 
explanatory purposed. 

First Embodiment 

A program creation apparatus according to a ?rst embodi 
ment of the present invention is described hereinbelow. The 
program creation apparatus of this embodiment allows a user 
to input the operation of a microcomputer through manipu 
lation of graphical user interface (GUI) and creates a program 
for a microcomputer according to the manipulation. 

Referring ?rst to FIG. 1, a system that includes the program 
creation apparatus of this embodiment is described herein. 
The system includes a program creation apparatus 100 that 
creates a program for a microcomputer and a microcomputer 
board 200 where a microcomputer is mounted. The program 
creation apparatus 100 and the microcomputer board 200 are 
connected by a cable for writing. For example, if a program 
created in the program creation apparatus 100 is written to a 
microcomputer 201 on the microcomputer board 200 and the 
microcomputer 201 executes the program, a user can learn or 
evaluate the operation of the program. 
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4 
The microcomputerboard 200 has the microcomputer 201, 

a microcomputer input section 202 and a microcomputer 
output section 203. 
The microcomputer 201 is a processor that executes a 

program of written HEX ?le and implements various process 
ing according to the program. For example, the microcom 
puter 201 may be a one-chip microcomputer having a built-in 
?ash memory, to which the program is written from the pro 
gram creation apparatus 100. 
The microcomputer input section 202 is connected to an 

input port of the microcomputer 201 and supplies an input 
signal to the microcomputer 201 through an input unit or the 
like. For example, a switch, digital signal input terminal, 
analog signal input terminal, serial data input terminal or 
other devices according to user’s need may be provided in the 
microcomputer input section 202 and connected to the input 
port of the microcomputer 201. The ports that serve as an 
input port and an output port of the microcomputer 201 may 
be a ?xed port number (port position) or an arbitrary port 
number selected by a user. 

The microcomputer output section 203 is connected to an 
output port of the microcomputer 201 and outputs an output 
signal from the microcomputer 201 to outside through an 
output unit or the like. For example, LED (lamp), buZZer, 
digital signal output terminal, serial data output terminal or 
other devices according to user’s need may be provided in the 
microcomputer output section 203 and connected to the out 
put port of the microcomputer 201. 
The program creation apparatus 100 creates a source ?le 

that describes the operation of the microcomputer 201 with a 
prescribed programming language in response to the GUI 
manipulation by a user. The program creation apparatus 100 
assembles the created source ?le into a HEX ?le, and writes 
the created HEX ?le to the microcomputer 201. The program 
creation apparatus 100 may be a computer such as a personal 
computer or a server computer, for example. 

FIG. 2 shows an example of hardware con?guration for 
implementing the program creation apparatus 100. For 
example, the program creation apparatus 100 may include a 
central processing unit (CPU) 101 and a memory 104. The 
CPU 101 and the memory 104 are connected to a hard disk 
device (HDD) 105 that serves as an auxiliary storage through 
a bus. The program creation apparatus 100 typically includes 
user interface hardware. The user interface hardware 
involves, for example, an input unit 102 such as a pointing 
device (eg mouse, joy stick) and a keyboard to receive the 
input by a user and a display unit 103 such as CRT and a liquid 
crystal display to present visual data to the user. The storage 
medium such as the HDD 105 may store a program for sup 
plying instruction to the CPU 101 or the like in cooperation 
with an operating system to implement the functions of the 
program creation apparatus 100. The program is executed 
after being loaded to the memory 104. The program creation 
apparatus 100 also includes an input/output interface (I/O) 
106 to be connected with an external device or the like. The 
U0 106 may be an adapter for microcomputer connection, for 
example, and connected to the microcomputer board 200. The 
program creation apparatus 100 is not necessarily composed 
of a single computer but may be composed of a plurality of 
computers. 

Referring then to the block diagram of FIG. 3, the con?gu 
ration of the program creation apparatus 100 according to this 
embodiment is described hereinafter. As shown in FIG. 3, the 
program creation apparatus 100 includes a control processor 
110, an information storage 120, a display section 130, an 
input section 140 and an output section 150. The blocks in 
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FIG. 3 are implemented by hardware shown in FIG. 2 or 
software executed on the hardWare. 
The control processor 110 executes the processing in the 

program creation apparatus 100. For example, the control 
processor 110 is a control processing unit such as CPU and 
executes various processing according to OS program or 
application program Which are prestored in the information 
storage 120. 

Speci?cally, the control processor 110 includes a GUI pro 
cessor 111, a location ?le creator 112, a location ?le compiler 
113, an assembler 114 and a microcomputer Writer 115. For 
example, the program that describes the processing of these 
elements is stored in the information storage 120. The pro 
gram is expanded on the memory, and the CPU executes 
processing according to the program and cooperates With the 
other hardWare con?guration, thereby constituting each ele 
ment. 

The information storage 120 includes internal storage 
means such as hard disk and memory and external storage 
means such as optical disc, and stores various data that are 
necessary for the processing of OS program, application pro 
gram or other program. Speci?cally, the information storage 
120 includes a GUI information storage 121, a location ?le 
storage 122, a compilation table storage 123, a macro infor 
mation storage 124, a source ?le storage 125 and a HEX ?le 
storage 126. 
The GUI information storage 121 stores GUI information 

for displaying GUI on the display section 130. For example, 
the GUI information may be image data of GUI components 
such as program creation WindoW, input/output palette, pro 
cessing panel and icon and are prestored in the GUI informa 
tion storage 121. 

The location ?le storage 122 stores a location ?le that 
indicates the position of the GUI component controlled by a 
user through GUI. For example, the location ?le is the posi 
tion (coordinate) information of the icons and panels that are 
disposed on a WindoW (editing panel). 

The compilation table storage 123 stores a compilation 
table that is used for compiling the location ?le. For example, 
the compilation table includes Wiring table and function table 
Which are described later. 

The macro information storage (instruction block storage) 
124 stores macro information (instruction block) that con 
tains prescribed processing described according to a plurality 
of program instructions. The macro information is prepared 
for each icon that indicates the microcomputer input/ output 
and processing in the GUI information storage 121. Though 
the macro information is typically a macro described in 
assembly language, it may be another instruction block such 
as a function described in C language or the like. 

The source ?le storage 125 stores a source ?le that is a 
microcomputer program that contains the description of the 
operation of the microcomputer. The source ?le is described 
in high-level language such as C and BASIC or assembly 
language, for example. Though the case Where the source ?le 
is described in C language is described beloW, the use of the 
language that is suitable for the environment including a 
microcomputer and an assembler (e.g. compiler) for execut 
ing the program, such as assembly language, is preferred. 

The HEX ?le storage 126 stores a HEX ?le that is a 
machine language program that is executable as it is on the 
microcomputer. 

The GUI processor (GUI display) 111 performs the GUI 
displaying processing such as display and manipulation of 
GUI. Speci?cally, the GUI processor 111 receives GUI infor 
mation stored in the GUI information storage 121 and dis 
plays GUI on the display section 130. As described later, the 
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6 
GUI processor 111 displays a plurality of icons that corre 
spond to the operation of the microcomputer input section 
202, the microcomputer (processor) 201 and the microcom 
puter output section 203 and the editing panel on Which these 
icons are disposed. The GUI processor 111 also displays GUI 
in response to the manipulation that is input by a user through 
a mouse or the like in the input section 140. 

The location ?le creator 112 and the location ?le compiler 
113 serve as a program creator 116 that creates a program for 

the microcomputer according to the GUI manipulation by a 
user. The program creator 116 creates a program in accor 
dance With the location ?le, Which is the position of the icons 
arranged by the user. Further, the program creator 1 1 6 creates 
a program by using the macro that corresponds to the icons 
arranged by the user. 
The location ?le creator (position information creator) 112 

implements the creation of the location ?le that contains the 
position information of icons. Speci?cally, the location ?le 
creator 112 acquires the position of GUI displayed by the GUI 
processor 111 in response to the manipulation of the user, 
creates a location ?le and stores the created ?le into the 
location ?le storage 122. 
The location ?le compiler 113 implements the compilation 

that converts the location ?le into the source ?le. Speci?cally, 
the location ?le compiler 113 receives the location ?le stored 
in the location ?le storage 122 and the macro information 
stored in the macro information storage 124, creates a source 
?le and stores the created ?le into the source ?le storage 125. 
More speci?cally, the location ?le compiler 113 creates a 
compilation table based on the location ?le and stores the 
created table into the compilation table storage 123, and then 
creates the source ?le based on the compilation table and the 
macro information. As described later, the location ?le com 
piler 113 converts the location ?le into Wiring table (connec 
tion information) that indicates the connection of icons and 
determines an input parameter of the macro based on the 
Wiring table. 

The assembler 114 implements the assembling that con 
ver‘ts the source ?le into a machine language program. Spe 
ci?cally, the assembler 114 receives the source ?le stored in 
the source ?le storage 125, converts the source ?le into a HEX 
?le and stores the ?le into the HEX ?le storage 126. 

The microcomputer Writer 115 Writes the machine lan 
guage program into the microcomputer 201. Speci?cally, the 
microcomputer Writer 115 Writes the HEX ?le stored in the 
HEX ?le storage 126 to the microcomputer 201 through the 
output section 150. 
The display section 130 displays the information on the 

processing of the program creation apparatus 100. For 
example, the display section 130 receives GUI or the like 
from the GUI processor 111 and displays the information on 
the display unit such as CRT or LCD. 

The input section 140 receives the information that is nec 
essary for the processing of the program creation apparatus 
100 from a user. For example, the input section 140 receives 
GUI manipulation from a user through the input unit such as 
keyboard or mouse and inputs the received information to the 
GUI processor 111 or the like. 

The output section 150 is an interface that is connected to 
the microcomputer board 200. For example, the output sec 
tion 150 receives the HEX ?le from the microcomputer Writer 
115 and Writes the received ?le into the microcomputer 201 
on the microcomputer board 200. 

GUI information and macro information that are respec 
tively stored in the GUI information storage 121 and the 
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macro information storage 124 are described below. These 
information are prestored prior to the execution of the pro 
gram creation. 

FIGS. 4 to 8 shoW examples of display screens that are 
displayed by the GUI processor 111 according to the GUI 
information in the GUI information storage 121. A program 
creation WindoW 500 shoWn in FIG. 4 is displayed by the GUI 
processor 111. A user manipulates an icon in the program 
creation WindoW 500 to input the operation of the microcom 
puter or execute the processing in the program creation appa 
ratus 100. The program creation WindoW 500 has an input/ 
output palette 510, a processing palette 520 and an editing 
panel 530 as shoWn in FIG. 4. 

In the input/output palette 510 and the processing palette 
520, predetermined icons are displayed. As described later, a 
simple picture that indicates a corresponding operation is 
displayed on each icon, so that the user can visually and easily 
understand the operation of the icons. 

The input/output palette 510 includes a plurality of icons 
for setting the operation of the microcomputer input section 
202 and the microcomputer output section 203. The process 
ing palette 520 includes a plurality of icons for setting the 
operation of the processing to be executed on the microcom 
puter 201. The display positions of the input/output palette 
510 and the processing palette 520 are not necessarily as 
shoWn in FIG. 4. The palettes may be in different positions 
that alloW easy manipulation for a user. For example, they are 
not necessarily on both sides of the editing panel 530 but may 
be on the upper side or the loWer side. In accordance With the 
con?guration of the editing panel 530, it is feasible to arrange 
input icons and output icons of the input/output palette 510 
respectively on the left side and the right side of the editing 
panel 53 0, and arrange the processing palette 520 on the loWer 
side of the editing panel 530. 
The editing panel 53 0 is an area that alloWs a user to edit the 

contents displayed therein. The editing panel 530 sets the 
input/output and a series of processing of the microcomputer 
201 by using the icons of the input/ output palette 510 and the 
processing palette 520. For example, the user drags and drops 
an icon of the input/output palette 510 and the processing 
palette 520 to arrange the icon at an arbitrary position on the 
editing panel 530. It is possible to change the position of the 
icon that has been arranged on the editing panel 530 by 
dragging it. It is also possible to change the setting of param 
eter (i .e. input/ output port number, timer value and maximum 
count value and so on) of the icons arranged on the editing 
panel 530 by the manipulation such as right click. 

The program creation WindoW 500 further includes a tool 
bar 540. The processing of the program creation apparatus 
100 can be implemented upon user’s selection (click) of the 
icon on the tool bar 540. For example, the processing such as 
Writing or reading of the location ?le, compiling, assembling 
and Writing to the microcomputer can be executed With the 
use of the icon on the tool bar 540. Instead of the toolbar, it is 
feasible to display a menu that contains a plurality of com 
mands for selection of a command according to each process 
ing. 

FIG. 5 shoWs an example of icons displayed on the input/ 
output palette 510. The icons 601 to 605 are for the operation 
setting of the microcomputer input section 202 and used to set 
the signal input to the input port of the microcomputer 201. 
For example, the icons 601 to 605 are placed correspondingly 
to the input units in the microcomputer input section 202. 

The icon 601 is for a push-button sWitch, and the icon 602 
is for a sliding sWitch. If the icons 601 and 602 are disposed 
on the editing panel 530, the signal corresponding to the 
operation of the sWitch on the microcomputer input section 
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8 
202 is input to a prescribed input port of the microcomputer 
201. The icon 603 is for digital signal input. Ifthe icon 603 is 
disposed on the editing panel 530, the signal input through the 
digital signal input terminal of the microcomputer input sec 
tion 202 is input to a prescribed input port of the microcom 
puter 201. 
The icon 604 is for analog signal input. If the icon 604 is 

disposed on the editing panel 530, the signal input through the 
analog signal input terminal of the microcomputer input sec 
tion 202 is input to a prescribed input port of the microcom 
puter 201 Where an A/D converter is built in. The icon 605 is 
for UART serial data input. If the icon 605 is disposed on the 
editing panel 530, the serial data input through the serial data 
input terminal of the microcomputer input section 202 is 
input to a prescribed input port of the microcomputer 201. 
The icons 606 to 611 are for operation setting of the micro 

computer output section 203 and used to set the signal output 
from the output port of the microcomputer 201. For example, 
the icons 606 to 611 are placed correspondingly to the output 
units in the microcomputer output section 203. 
The icon 606 is for LED (lamp) output. If the icon 606 is 

disposed on the editing panel 530, LED of the microcomputer 
output section 203 lights up in response to the output from the 
microcomputer 201. The icon 607 is for buZZer output. If the 
icon 607 is disposed on the editing panel 530, the buZZer of 
the microcomputer output section 203 sounds in response to 
the output from the microcomputer 201. 
The icon 608 is for PWM signal output. If the icon 608 is 

disposed on the editing panel 530, the PWM signal output 
from the microcomputer 201 is output from the PWM signal 
output terminal of the microcomputer output section 203. The 
icon 609 is for digital signal output. If the icon 609 is disposed 
on the editing panel 530, the digital signal output from the 
microcomputer 201 is output from the digital signal output 
terminal of the microcomputer output section 203. 
The icon 610 is for the trigger of UART serial data output. 

If the icon 610 is disposed on the editing panel 530, the trigger 
to output serial data from the microcomputer 201 is created. 
In response to the trigger, the serial data is output through the 
serial data output processing (icon 710 described later). The 
icon 611 is for 7-segment LED output. If the icon 611 is 
disposed on the editing panel 530, prescribed LED of the 
7-segment LED in the microcomputer output section 203 
light up to display a given number on the 7-segment LED. 

FIG. 6 shoWs an example of the icons displayed on the 
processing palette 520. The icons 701 to 715 are for operation 
setting of the processing to be executed on the microcom 
puter. Combination of the plurality of icons enables a series of 
processing to be executed on the microcomputer 201. In the 
processing of the icons, ON/OFF digital value (binary infor 
mation) is input or output. 
The icon 701 is for Wiring to connect the processing. If the 

icon 701 is disposed on the editing panel 530, the ON/OFF 
digital value is transmitted in the direction of the arroW of the 
icon. Speci?cally, the icon 701 outputs a digital value input 
from the upper side or the left side to the loWer side or the right 
side. 

The icons 702 and 703 are respectively for jumper entry 
and exit. If the icons 702 and 703 are disposed on the editing 
panel 53 0, ON/OFF is transmitted from the jumper entry icon 
702 to the jumper exit icon 703. Speci?cally, the icons 702 
and 703 transfer the digital value input to the jumper entry to 
the jumper exit that is placed aWay from the entry. 
The icons 704 to 707 are for logical operation. If the icons 

704 to 707 are disposed on the editing panel 530, AND 
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operation, OR operation, NOT operation and XOR operation 
are performed on the input digital value and the operation 
result is output. 

The icons 708 and 709 are for ?xed level signal output. If 
the icons 708 and 709 are disposed on the editing panel 530, 
a constant ON or constant OFF signal is output. 

The icon 710 is for UART serial data output. If the icon 710 
is disposed on the editing panel 530, the input ON/OFF is 
directly output to the serial data output terminal of the micro 
computer output section 203. 

The icon 711 is for 7-segment LED output. If the icon 711 
is disposed on the editing panel 530, prescribed LED of the 
7-segment LED in the microcomputer output section 203 
lights up directly in response to the input ON/OFF. 

The icon 712 is for ?ip-?op processing. If the icon 712 is 
disposed on the editing panel 530, the operation correspond 
ing to each type of ?ip-?op is performed on the input digital 
value, and the operation result is output. For example, the icon 
712 operates similarly to RS-FF, D-FF, T-FF and so on. 

The icon 713 is for timer processing. If the icon 713 is 
disposed on the editing panel 53 0, a prescribed digital value is 
output after a set period (timer period) of time from a time 
point When the input digital value changes. For example, ON 
is output after a set period of time has passed since the time 
When the input value changes from OFF to ON. 

The icon 714 is for counter processing. If the icon 714 is 
disposed on the editing panel 530, the change in input digital 
value is counted, and a prescribed digital value is output When 
the count value reaches a preset value. For example, it counts 
each time the input changes from OFF to ON and outputs ON 
When the count value reaches a preset value. After further 
counted up, the count value is reset to 0. 

The icon 715 is for delay processing. If the icon 715 is 
disposed on the editing panel 530, an input digital value is 
output after a set period of time from input. 

FIG. 7 shoWs a display example When no icon is disposed 
on the editing panel 530. The editing panel 530 has an input 
panel 810, an output panel 820 and a processing panel 830. 
The input panel 810, output panel 820 and processing panel 
830 are respectively divided into a plurality of panels, each 
for icon placement. I_0, O_0, F_00 are panel numbers that 
indicate the position of each panel. The number of panels are 
not necessarily as shoWn in FIG. 7 but may be any arbitrary 
number. 

The input panel 810 includes 10 panels from I_0 to I_9 that 
are aligned in one direction. The icons for input operation 
setting (icons 601 to 605) of the input/output palette 510 may 
be disposed on the input panel 810. 

The output panel 820 includes 10 panels from O_0 to O_9 
that are aligned in one direction. The icons for output opera 
tion setting (icons 606 to 611) of the input/output palette 510 
may be disposed on the output panel 820. 

The processing panel 830 includes 100 panels from F_00 
to F_99 that are arranged tWo-dimensionally in a lattice pat 
tern. The ?rst digit of the number of the panel indicates a roW 
number and the second digit indicates a column number. The 
icons for processing operation setting (icons 701 to 715) of 
the processing palette 520 may be disposed on the processing 
panel 830. 

In this example, the input panel 810 is placed on one side 
(left side) of the processing panel 830 and the output panel 
820 is placed on the other side (right side) of the processing 
panel 830. This arrangement alloWs the user to easily keep 
track of a series of operation from the input of an input signal 
to the input section, transmission through the processing sec 
tion and the output of the signal from the output section. 

20 

25 

35 

40 

45 

50 

55 

60 

65 

10 
FIG. 8 shoWs a speci?c display example Where icons are 

disposed on the editing panel 530. FIG. 8 illustrates an 
example of processing for the control of a fan. In this 
example, the microcomputer 201 implements processing in 
accordance With pressing of an operation key or a sleep key 
that are placed in the microcomputer input section 202 so as 
to activate the fan or turn on the LED by a digital relay that is 
placed in the microcomputer output section 203. 
The operation When the icons are arranged as shoWn in 

FIG. 8 is described beloW. Each time pressing an operation 
key 901 that is disposed on I_1 of the input panel 810, the 
count value of a counter 903 that is disposed on F_01 to F_03 
of the processing panel 830 sWitches among 2, l and 0. 
Though the counter 903 and a counter 904 are doWn counters 
that decrement a count value in this example, they may be up 
counters that increment a count value. 

If the count value of the counter 903 is 2, ON is supplied to 
a digital HIGH relay 910 that is disposed on O_1 of the output 
panel 820. The digital HIGH relay 910 is such that a high 
output relay is connected to the digital signal output terminal, 
so that the fan operates With a large volume of air. 

If the count value of the counter 903 is 1, ON is supplied to 
a digital LOW relay 911 that is disposed on O_2 of the output 
panel 820. The digital LOW relay 911 is such that a loW 
output relay is connected to the digital signal output terminal, 
so that the fan operates With a small volume of air. 

If the count value of the counter 903 is 0, OFF is supplied 
to the digital HIGH relay 910 and the digital LOW relay 911, 
so that the fan stops operating. Further, ON is supplied to the 
counter 904 to reset the count value of the counter 904 and 
stop the timer operation. 
Each time pressing a sleep key 902 that is disposed on I_4 

of the input panel 810, the count value of the counter 904 that 
is disposed on F_14 to F_15 of the processing panel 830 
sWitches betWeen 2 and 1. 

If the count value of the counter 904 is 2, ON is supplied to 
a 2H-LED lamp 912 that is disposed on O_4 of the output 
panel 820 and thereby the LED lights up. Further, ON is 
supplied to a l20M-timer 905. The l20M-timer 905 then 
transmits ON to the counter 903 through the OR 907, the 
jumper 908 and the jumper 909 after 120 minutes from the 
input of ON, thereby resetting the count value of the counter 
903. Accordingly, the operation of the fan stops after 120 
minutes since the sleep key 902 is pressed. 

If the count value of the counter 904 is 1, ON is supplied to 
a lH-LED lamp 913 that is disposed on O_5 of the output 
panel 820 and thereby the LED lights up. Further, ON is 
supplied to a 60M-timer 906. The 60M-timer 906 then trans 
mits ON to the counter 903 through the OR 907, the jumper 
908 and the jumper 909 after 60 minutes from the input of 
ON, thereby resetting the count value of the counter 903. 
Accordingly, the operation of the fan stops after 60 minutes 
since the sleep key 902 is pressed. 

It is thus possible to set the operation of sWitching the 
volume of air of the fan among high, loW and off each time 
pressing the operation key and sWitching the operation of the 
fan among sleep-on (2 hours), sleep-on (1 hour) and sleep-off 
each time pressing the sleep key easily by arranging the icons 
as shoWn in FIG. 8. 

FIG. 9 shoWs an example of macro information that is 
stored in the macro information storage 124. FIG. 9 is an 
example of de?nition of ANDF macro that is described in 
assembly language, just like the source ?le. For example, if a 
macro name ANDF and parameters Fout, Fin1 and Fin2 are 
described in a main program, a plurality of instructions in the 
macro of FIG. 9 are performed during the execution of the 
program. In this example, input of a value to Fin1 and Fin2 of 










